There is a growing concern that the widespread use of computers, mobile phones and other digital devices before bedtime disrupts our sleep with detrimental effects on our health and cognitive performance. High-speed Internet promotes the use of electronic devices, video games and Internet addiction (e.g., online games and cyberloafing). Exposure to artificial light from tablets and PCs can alterate individuals' sleep patterns. However, there is little empirical evidence on the causal relationship between technology use near bedtime and sleep. This paper studies the causal effects of access to high-speed Internet on sleep. We first show that playing video games, using PC or smartphones, watching TV or movies are correlated with shorter sleep duration. Second, we exploit historical differences in pre-existing telephone infrastructure that affected the deployment of high-speed Internet across Germany (see Falck et al., 2014) to identify a source of plausibly exogenous variation in access to Broadband. Using this instrumental variable strategy, we find that DSL access reduces sleep duration and sleep satisfaction.
Introduction
Insufficient sleep is recognized as a major public health challenge and is considered by some scholars as the most prevalent risky behavior in our society. Sleep deprivation is associated with detrimental effects on health and cognitive performance (Cappuccio et al., 2010) . Statistics are alarming. In many advanced countries, the share of individuals sleeping less than the recommended 7-9 hours of sleep is increasing (Hafner et al., 2016) . The costs of sleep deprivation in terms of increased health care costs and decreased productivity are large (Gibson and Shrader, 2014; Hafner et al., 2016; Heissel and Norris, 2017; Jin et al., 2015; Giuntella and Mazzonna, 2016; Giuntella et al., 2017) .
Among the factors often blamed as a major cause of the sleep deprivation epidemic are Internet addiction and technology use near bedtime (Gradisar et al., 2013; Turel et al., 2016) .
The constant stimulation provided by electronic media devices, such as smartphones, tablets and computers disturbs our sleep process (Cain and Gradisar, 2010; Lemola et al., 2015) . The ubiquity of the media devices and the "digitalization of the bedroom" before sleep can interfere with human circadian rhythms, the physiological processes that respond to the dark-light daily cycle.
In particular, evening exposure to artificial light from computer or mobile screens suppresses the production of melatonin, the "sleep" hormone which regulates our sleep cycle (Cain and Gradisar, 2010; Turel et al., 2016) . Furthermore, according to a recent poll on sleep behavior in the US, 20% of respondents aged 19 to 29 reported to be awakened at least a few times a week in the middle of the night by phone calls, texts, or emails (Source: Sleep Foundation).
Economists have long been interested in understanding time use allocation (Becker, 1965; Gronau, 1977; Aguiar and Hurst, 2007; Aguiar et al., 2013 Aguiar et al., , 2017 . However, although sleep is the most common use of time, economic research on the allocation of time to sleep has been sparse.
While the first to introduce a discussion on the economics of sleeping were El Hodiri (1973) , Bergstrom (1976), and Hoffman (1977) , Biddle and Hamermesh (1990) were the first to formally model the sleeping decision. Motivated by the emergence of sleep deprivation as a public health epidemic, there has been a renewed interest in studying economic causes and consequences of insufficient sleep. A handful of recent studies exploit quasi-experiments and instrumental variable strategies to examine the effects of the lack of sleep on health (Jin et al., 2015; Giuntella and Mazzonna, 2016) , academic achievement (Heissel and Norris, 2017; Hafner et al., 2017) , cognitive performance (Giuntella et al., 2017) , fatal crashes (Smith, 2016) , and economic productivity (Gibson and Shrader, 2014) . Despite the growing attention of doctors and medias on the potential negative effects of Internet and digital devices on sleep, to the best of our knowledge, there are no studies that examine the causal effect of the access to high-speed Internet on sleeping behavior. The goal of this paper is to fill this gap in the literature by exploiting a plausible source of exogenous variation in access to high-speed Internet.
We focus on Germany for three main reasons. First, Germany provides an interesting case study, as a recent report by Hafner et al. (2016) documents that about 200,000 working days are lost due to insufficient sleep in Germany, corresponding to an economic loss of approximately $60 billion a year, or about 1.6 percent of its GDP. Second, this allows us to use the German Socioeconomic Panel (SOEP), one of the few panel surveys containing a rich set of information both on sleep and access to high-speed Internet. Third, it allows us to adopt an instrumental variable (IV) approach which relies on the historical peculiarities of the pre-existing telephone infrastructure across Germany (Falck et al., 2014) .
We first document the relationship between digital temptations and sleep using data drawn from the German Time Use Survey (German TUS) on sleep duration, time spent playing video games, using computer and smartphones, and watching television and videos/DVDs. Among teenagers (aged 13-19) and young adults (aged up to 30), there is a significant association between the likelihood of reporting insufficient sleep and time spent on computer games or watching TV and videos/DVDs in the evening. Among adults of older ages (aged 31-59), we also find evidence of a significant correlation between shorter sleep duration and the use of computers and smartphones. Interestingly, these associations survive to the inclusion of individual fixed-effects.
This descriptive evidence motivates us to further investigate the causal nexus between digital temptations and sleep outcomes. Therefore, we examine the effects of access to DSL technology on sleep duration and sleep satisfaction using data drawn from the SOEP. Since Internet access increases the marginal utility of PC and tablets use, we hypothesize that it may lead to more technology use near bedtime, which in turn may affect sleep duration and sleep quality (Lemola et al., 2015; Demirci et al., 2015; Young, 1998) . The main empirical challenge is that DSL access may be correlated with unobservable socio-demographic characteristics that simultaneously influence access to high-speed Internet and sleep duration. To tackle this potential endogeneity bias, we follow the IV approach proposed by Falck et al. (2014) , who study the effects of Broadband on voting behavior. Their identification relies on the fact that the location of the main distribution frames (MDFs) across Germany was determined by historical circumstances unlikely to be correlated with the demand for high-speed Internet access. The idea underlying this strategy is that while the distance of a household from the MDF is a crucial cost factor for the adoption of DSL connection, the historical distribution of MDFs across Germany can be considered exogenous to current preferences for Internet access. Using confidential information on the residential geo-coordinates of the SOEP households, we calculate the distance of each household from the MDF. Furthermore, we also exploit the fact that several regions in East Germany adopted the optical access line (OPAL) technology in the early 1990s. While this telephone infrastructure was considered a state-of-the art technology at the time, it turned out to be incompatible with DSL technology. Thus, areas that adopted the OPAL technology in the 1990s faced higher barriers to broadband Internet deployment. In this paper, we rely on the variation in Broadband access induced by these historical peculiarities of the German communication network to identify the causal impacts of high-speed Internet on sleep duration and sleep satisfaction.
Our findings reveal a large, negative impact of high-speed Internet on sleep duration. Individuals with DSL access tend to sleep 25 minutes less than their counterparts without DSL Internet. They are significantly less likely to sleep between 7 and 9 hours, the interval typically recommended by the scientific community (Hirshkowitz et al., 2015) . Furthermore, they are less likely to be satisfied with their sleep. These effects are mostly concentrated among younger adults.
The remainder of this paper is organized as follows. Section 2 provides a description of the data. In Section 3, we describe our empirical specification and identification strategy. The main results of the paper are reported in Section 4, which also includes a set of robustness checks.
Section 5 concludes.
Data
The data used in this study are drawn from two main sources. To document the relationship between media use and sleep duration, we employ the last wave of the German TUS (2012) (2013) . This is the third and most recent wave provided by the German Federal Statistical Office (Destatis, 2017) . Each person in the household, aged 10 years and above, is requested to fill in a personal diary during two weekdays and one weekend day. This diary provides information on all performed activities recorded in ten-minute intervals. Socio-demographic and socio-economic characteristics of individuals and households are collected using individual and household questionnaires. For a detailed description of the survey, see Stuckemeier and Kühnen (2013) . In our analyses, we restrict the sample to individuals between 18 and 59 years old. After this restriction, our sample consists of 10,869 diary observations resulting from 5,587 individuals. While the time use data allow us to explore the relationship between digital devices and sleep, the lack of detailed information on the geographical residence of the respondents does not allow us to exploit our identification strategy which relies on spatial differences in access to broadband Internet.
Thus, our main analysis is based on the data drawn from the SOEP, a representative longitudinal dataset which surveys households and individuals in Germany since 1984, and for which we obtained access to confidential information on the geo-coordinates of the households.
A unique feature of this data source lies in its wide range of information at the individual and household level, including, for instance, socio-economic characteristics, labor market outcomes, and health-related measures (see Wagner et al. (2007) ).
The SOEP data contain a number of features that make them particularly attractive for our analysis. First, since 2008 they contain detailed self-reported information both on the quantitative and qualitative dimensions of sleep, which serve as outcome variables in our analyses. The following questions are asked to the respondents: "How many hours do you sleep on average on a normal day during the working week?"; "How many hours on a normal weekend day?". We construct both a linear measure of sleep duration in hours and indicators for whether individuals slept at most six or eight hours, or between 7 and 9 hours. Furthermore, we also use a qualitative metric of self-reported satisfaction with sleep, which is defined on a 11-point Likert scale ranging from 0 (very dissatisfied) to 10 (very satisfied).
Second, our data provide information on Internet access. Of particular importance for our study is the fact that the 2008 SOEP wave for the first time asks each household not only whether Internet access is available, but also whether Internet access is based on a DSL technology. The availability of such information, collected every two years from 2008 till 2012, is essential because it allows us investigating the effects of high-speed Internet. Therefore, our key explanatory variable is a dummy variable that indicates whether a household has a DSL connection. In 2008 the DSL technology was still in its initial phase of development across Germany (Falck et al., 2014) . Thus, our analysis identifies the effects of the introduction of broadband Internet across Germany.
Finally, the SOEP also contains information on PC use. In the 2008 and 2013 waves, respondents are asked whether they use PC at home and how often they use it for private purposes (daily/at least once a week/at least once a month/less frequently). We exploit this information to construct an indicator variable taking value one (and zero otherwise) if the respondent reports a daily use of the computer. Since we hypothesize that the diffusion of DSL technology increases the use of PCs and digital devices with potential detrimental effects on sleep, this variable enables us to shed some light on the potential mechanisms through which broadband Internet access affects sleep behavior.
Our working sample is constructed as follows. We consider the survey years 2008, 2010 and 2012, because information on DSL access is available in these years. To avoid the problem of changes in health or sleep quality due to retirement, we restrict attention to individuals between 18 and 59 years old (Mazzonna and Peracchi, 2012; Lemola and Richter, 2012 For our purposes, the main limitation of the SOEP data is that sleep duration is reported in hours (see the distribution in Figure A .2 in the Appendix), and is therefore more prone to be affected by measurement error. On the other hand, diary-based estimates of time use surveys are more reliable and accurate than estimates obtained from direct questions (Bonke, 2005; Knutson and Lauderdale, 2007; Kan, 2008) . This may largely explain the marked differences in average sleep duration observed in the German TUS and the SOEP data. In particular, as shown in previous research analyzing the differences between time-diary and self-reported average sleep hours, the former tends to be significantly larger (see Knutson and Lauderdale (2007) ). broadband Internet access at home and those without access to broadband Internet. Overall, the pattern that emerges is that individuals with high-speed Internet sleep consistently less hours over the life cycle. However, it is not clear whether this correlation is driven by selection on unobservables or whether it is capturing a causal effect. In what follows, we employ an IV strategy to investigate whether DSL availability has causally reduced sleep.
Empirical Methodology

Model Specification
To examine how the access to broadband Internet affects the sleeping behavior, we estimate the following linear regression model:
where the index ist denotes an individual i residing in state s at the year of interview t. The outcome variable Y ist is a measure of sleep duration, i.e., sleep hours, an indicator variable for whether the individual sleeps at most 6 or 8 hours, or whether she sleeps between 7 and 9 hours.
We also consider satisfaction with sleep, defined on a 0 to 10 scale.
Our variable of interest is DSL ist , which represents a dummy variable taking value one if the individual has a DSL subscription at home, and zero otherwise. Thus, β denotes whether sleep duration (or satisfaction) decreases for individuals with a DSL subscription. Model (1) contains survey year fixed effects (µ t ) to account for possible trends in sleep behavior. We also include a full set of federal state fixed-effects (η s ) as well as a set of linear state-specific time trends (λ 1 s t).
The former control for unobservable, time-invariant differences across states that may influence the sleep patterns of individuals, the latter for unobserved cross-state differences in sleep over time. X ist is a vector of individual controls, including gender, age and age squared, number of children, a set of secondary school track effects (basic, intermediate or academic track), indicators for marital status, occupational status, migration background, and the logarithm of net household income. Finally, ε ist represents an idiosyncratic error term.
The ordinary least squares (OLS) estimation of model (1) would give rise to bias due to the potential correlation of high-speed Internet with various unobservable determinants of sleep, which may confound our relationship of interest. In fact, unobserved factors (such as unobserved socio-economic determinants of sleep, time preferences, genetics, risk aversion and the awareness of the health risks of sleepless) might simultaneously affect the willingness to pay for DSL subscription and sleep behavior. While we are able to condition our analysis on a large set of observed background characteristics to address this concern, there may still exist unobserved confounders, which would bias estimates of β. To circumvent this concern regarding endogeneity caused by omitted variables, we apply an IV identification strategy based on the geography and history of the layout of the preexisting telephone infrastructure across Germany, detailed in the next subsection.
Identification Strategy
As previously mentioned, our identification strategy follows the approach proposed by Falck et al. (2014) to study the effects of DSL availability on voting behavior. Their main idea is to exploit historical variation in pre-existing telephone infrastructure which significantly affected the cost of broadband adoption across Germany. In particular, Falck et al. (2014) rely on three unique historical and technological peculiarities of the traditional public telephone network, which influenced the deployment of DSL in German municipalities. 4 The cost of adopting DSL connection is significantly affected by the distance between a household and the main distribution frame (MDF). For technical reasons, when a customer resides more than 4,200 meters away from the MDF, DSL technology becomes substantially more costly unless households can be connected to an alternative MDF situated in the close vicinity.
We construct two household-level binary instruments: the first instrument is equal to one for households with distances to their MDF above the threshold of 4,200 meters, and zero otherwise; the second instrument is equal to one for households above the threshold which could not be connected to another MDF at a distance below 4,200 meters. Finally, a third binary instrument identifies areas in East Germany that adopted the optical access line (OPAL) technology. After reunification, many regions in East Germany lacked a proper telephone network and adopted OPAL, which at the time was the best telephone technology on the market. Yet, a decade later this technology proved to be not compatible with DSL technologies, thereby implying substantially higher costs for DSL connection in these areas. These three instruments provide us with plausibly exogenous variation in DSL availability, which we exploit to identify the causal effects of broadband Internet access on sleep behavior. 5
Model (1) is estimated using two stage least squares (2SLS), and the first stage regression is given by:
where DSL ist is instrumented with Threshold ist , an indicator for whether the respondent resides more than 4,200 meters away from their MDF. Similarly, (No closer MDF) ist is a binary variable identifying those respondents who were more than 4,200 meters away from their MDF, but could be connected to a closer MDF. Our third instrument is given by OPAL ist , which indicates whether the respondent resided in an area initially supplied with OPAL technology. X ist , µ t , η s , λ 1 s t are defined in the same way as in equation (1). Throughout the analysis, we cluster standard errors by household, the level of variation of our instruments.
Empirical Results
Media Temptations and Sleep
Before analyzing the effects of broadband Internet on sleep behavior, we use the 2012-2013
German TUS to investigate the relationship between sleep and electronic media use (i.e., playing video games, use of computers and smartphones, watching television and videos/DVDs). We report the results of this analysis in Table 1 . For consistency, we include control variables identical to those included in model (1): gender, a quadratic in age, number of children, indicators of their educational attainment, marital status, occupational status, migration background and net household income. We also include indicators for the day of interview and a dummy of whether the respondent lives in Western Germany. 6 In general, we find evidence that media use near bedtime (between 9 pm and midnight) significantly decreases sleep duration (see columns 1 and 2 of Panel A of Table 1 Table A .2 in the Appendix).
In this age group, a 30-minute increase in time spent on computer games increases the likelihood of reporting lack of sleep by 50% with respect to the average.
There is also evidence of a significant correlation between sleep duration and use of PCs and smartphones among individuals aged 31-59 (see columns 5 and 6 of Table 1 ). Specifically, a 30-minute increase in PC and smartphone use in the evening is associated with a 30% higher likelihood to sleep at most 6 hours. As displayed in Panel B of Table 1 , results go in the same direction when analyzing the effects of digital devices near bedtime using an alternative definition of our main explanatory variable, i.e., an indicator for whether individuals were either playing video games or using PCs and smartphones, or watching TV between 11 pm and 11.10 pm.
These associations hold up to the inclusion of individual fixed effects, thereby exploiting only the within-individual variation in media use in the evening (see Tables A.3 and A.4 in the Appendix). Interestingly, these effects become smaller or non-significant when we focus on individuals without morning constraints (e.g., late work schedule, or without children in school age) or when we examine weekend diaries (see Tables A.5 and A.6 in the Appendix). 7
These results suggest that digital temptations may lead to a delay in bedtime, which ultimately decreases sleep duration for individuals who are not able to compensate by waking up later in the morning. Overall, these findings are consistent with the growing evidence on the importance of work and school schedules (Giuntella and Mazzonna, 2016; Heissel and Norris, 2017) .
The correlation between computer use at home and sleep duration is confirmed using the SOEP data (see column 1 of Table A .7 in the Appendix). Self-reported PC use increases the probability of reporting at most 6 hours sleep by 4 percentage points, which corresponds to an increase of about 13% relative to the mean. While this evidence is merely descriptive, it supports previous studies suggesting that Internet addiction and excessive media use may have large detrimental effects on sleep duration and quality (Gradisar et al., 2013; Turel et al., 2016; Lemola et al., 2015) , and motivates us to verify whether these correlations may reflect a causal mechanism.
Unsurprisingly, when using our IV approach, we find that DSL availability significantly increases PC use at home. Specifically, DSL access increases private use of PC by 27 percentage points, which represents an increase of approximately 64% relative to the mean (see column 2 of Table   A .7). Therefore, it is natural to ask whether access to broadband Internet may have causal effects on sleep outcomes. Table 2 shows the first stage and 2SLS estimates for the impact of DSL access on sleep behavior using the SOEP data. As described in the previous section, in each regression we include a set of individual controls, survey year and state fixed effects, as well as state-specific time trends. The first stage results reported in the lower part of Table 2 show that as expected, our instruments are negatively related to DSL access. With a first stage F-statistic above 30, there is no reason to fear a weak instrument problem. Moreover, the overidentification test statistics for each of the models are far from critical values at conventional significance levels, thereby providing support that the three instruments are jointly valid instruments.
High-Speed Internet and Sleep
We now move to the examination of the 2SLS results displayed in the upper part of Table 3 .
The estimate in column 1 suggests that access to DSL reduces sleep duration by 25 minutes, which corresponds to a reduction of approximately 0.37 standard deviations. Moreover, individuals with a DSL subscription are 25 percentage points more likely to sleep less than 6 hours (see column 2), 8 percentage points more likely to sleep less than 8 hours (see column 3), and are 23%
percentage points less likely to sleep between 7 and 9 hours (see column 4). We also find evidence of a negative association between high-speed Internet and satisfaction with sleep (see column 5).
The corresponding OLS estimates presented in Interestingly, in Table A .9 in the Appendix we find no evidence of significant effects on sleep behavior during weekends. This result is in line with the reasoning that access to broadband
Internet delays bedtimes affecting overall sleep duration during the workweek when individuals have constraints on wake-up times, but has no effects during weekends when individuals can compensate for a later bedtime by waking up at a later hour.
Robustness
We perform a variety of robustness checks to test how the results change when we modify the sample or use a different specification compared to our benchmark model (see Table 2 ). Results are reported in Table 4 .
First, in Panel A we show that the main results are not affected by the inclusion of regional policy regions (Raumordnungsregionen, ROR) fixed effects and ROR-specific time trends (instead of federal state fixed effects and state-specific time trends), which are meant to control for unobservable time-invariant differences across 96 regional policy regions throughout Germany. 8
Second, we check the sensitivity of our results to the exclusion of individuals who changed the county of residence during the sample period. In this case, the major concern is that families may systematically move away across Germany in response to better DSL connections available in a given area. Reassuringly, the 2SLS estimates reported in Panel B show that the effects of DSL connection are very similar to the benchmark specification. 9
We also demonstrate the robustness of our results to the inclusions of an indicator of selfreported poor health status, which is a potentially endogeneous variable that may be strongly related with the sleep behavior (see Panel C). In Panel D, we aggregate the analysis at the municipality-year level and study the impact of DSL access on sleeping variables. Although the coefficients of interest become larger in magnitude, the results are highly statistically significant and the overall conclusions are the same.
As a final check, we show that our results are robust to several classifications of the age groups (see Table A .10 in the Appendix). 10
Conclusion
The increased use of electronic devices in the bedroom before sleep is considered one of the main factors contributing to the sleep deprivation epidemic. Access to high-speed Internet promotes excessive electronic media use, which in turn can disturb sleep habits. In this study, we document a significant association between playing video games or watching TV in the evening and sleep deprivation among teenagers (aged 13-19) and young adults (aged up to 30). Among 8 Our results are also robust to the inclusion of county (Kreise and kreisfreie Staedte) fixed effects. For detailed information on SOEP regional data, see Knies and Spiess (2007) . 9 Results remain unaffected if we exclude from the sample individuals who changed the zip code or the residential address during the sample period.
10 It is also worth noting that the entire analysis is not sensitive to the inclusion of the "Families in Germany" (FiD) sample for the years 2011 and 2013. For further information regarding the FiD panel survey, see Schröder et al. (2013) . adults of older ages (aged 31-59), we also find that the use of PCs and smartphones in the evening has a strong association with shorter sleep duration. Our main contribution is the analysis of the causal effects of access to high-speed Internet on sleep behavior. To circumvent the endogeneity of DSL access, we build on the identification strategy of Falck et al. (2014) and thus exploit a plausible source of exogenous variation which relies on historical differences in pre-existing technologies that affected the deployment of high-speed Internet across Germany. Using this IV strategy, we find evidence that access to DSL significantly reduces average sleep duration by 25 minutes, substantially increases the likelihood of reporting insufficient sleep and decreases self-reported satisfaction with sleep. Our results are mostly driven by younger adults.
Taken together, our findings suggest that there may be substantial detrimental effects of broadband Internet on sleep duration and quality through its effects on technology use near bedtime. High-speed Internet makes it very enticing to stay up later to play video games, surf the web and spend time online on social medias. Given the growing awareness of the importance of sleep quantity and quality for our health and productivity, providing more information on the risks associated with technology use in the evening may promote healthier sleep and have nonnegligible effects on individual welfare and well-being. More research is needed to understand the behavioral mechanisms underlying Internet addiction and how to nudge individuals into healthier sleep practices.
One important limitation of this study is that we have only limited information on the sleeping behavior of teenagers. There is increased concern that social networks activity and the "digitalization of the bedroom" may have large detrimental effects on sleep and academic performance of young teenagers. Yet, causal evidence on these effects is still lacking. Exploiting the increasing availability of datasets with information on access to high-speed Internet, sleep and academic performance, future research could shed more light on the effects of the "digital revolution" on teenagers' health and human capital. Notes -Data are drawn from the German TUS (2012) (2013) . Standard errors are reported in parentheses and are clustered at the individual level. All models include controls for education, age and its quadratic term, gender, marital status, occupational status, household income, a dummy indicating whether a person is foreign-born, an indicator for house/flat ownership, and the number of children aged less than 10. All regressions further include a dummy for West Germany and fixed effects for the day of interview. * Significant at 10%; ** significant at 5%; *** significant at 1%. Notes -Data are drawn from the SOEP (survey years: 2008, 2010, 2012) . Standard errors are reported in parentheses and are clustered at the household level. All models include controls for education, age and its quadratic term, gender, marital status, occupational status, migration background, and log of net household income. All regressions further include state and survey years fixed effects, as well as state-specific time trends. The F-test for excluded instruments refers to the Kleibergen-Paap F-statistic. The overidentification test is based on the Huber-White robust variance-covariance matrix without clustering. * Significant at 10%; ** significant at 5%; *** significant at 1%. Notes -Data are drawn from the SOEP (survey years: 2008, 2010, 2012) . Standard errors are reported in parentheses and are clustered at the household level. All models include controls for education, age and its quadratic term, gender, marital status, occupational status, migration background, and log of net household income. All regressions further include state and survey years fixed effects, as well as state-specific time trends. The F-test for excluded instruments refers to the Kleibergen-Paap F-statistic. * Significant at 10%; ** significant at 5%; *** significant at 1%. Notes -Data are drawn from the SOEP (survey years: 2008, 2010, 2012) . Standard errors are reported in parentheses and are clustered at the household level. All models include controls for education, age and its quadratic term, gender, marital status, occupational status, migration background, and log of net household income. All regressions further include state and survey years fixed effects, as well as state-specific time trends. The F-test for excluded instruments refers to the Kleibergen-Paap F-statistic. * Significant at 10%; ** significant at 5%; *** significant at 1%. Notes -Data are drawn from the SOEP (v32) for individuals aged 18-59 (survey years: 2008, 2010, 2012) . All the samples contain individuals for whom information on all observables and the respective outcome variable are not missing. The sample sizes for hours of sleep during weekends, sleep satisfaction and daily use of PC are, respectively, as follows: 43,032; 42,699; 10,399. Notes -Data are drawn from the German TUS (2012) (2013) . Standard errors are reported in parentheses and are clustered at the individual level. All models include controls for education, age and its quadratic term, gender, marital status, occupational status, household income, a dummy indicating whether a person is foreign-born, an indicator for house/flat ownership, and the number of children aged less than 10. All regressions further include a dummy for West Germany and fixed effects for the day of interview. * Significant at 10%; ** significant at 5%; *** significant at 1%. Notes -Data are drawn from the German TUS (2012) (2013) . Standard errors are reported in parentheses and are clustered at the individual level. All models include controls for education, age and its quadratic term, gender, marital status, occupational status, household income, a dummy indicating whether a person is foreign-born, an indicator for house/flat ownership, and the number of children aged less than 10. All regressions further include a dummy for West Germany, fixed effects for the day of interview, as well as individual fixed effects. * Significant at 10%; ** significant at 5%; *** significant at 1%. Notes -Data are drawn from the German TUS (2012) (2013) . Standard errors are reported in parentheses and are clustered at the individual level. All models include controls for education, age and its quadratic term, gender, marital status, occupational status, household income, a dummy indicating whether a person is foreign-born, an indicator for house/flat ownership, and the number of children aged less than 10. All regressions further include a dummy for West Germany, fixed effects for the day of interview, as well as individual fixed effects. * Significant at 10%; ** significant at 5%; *** significant at 1%. 
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